エポキシシランを利用する合成反応の開発 by Takeda, Kei
エポキシシランを利用する合成反応の開発
広島大学大学院医歯薬学総合研究科
武　田　　敬
岐阜薬科大学　２００５年５月１３日
Reactions of Epoxysilanes
＊ ＊ ＊
＊
＊
R3Si
O
X
Brook rearrangement 
R3SiO X R3SiO X
O X
SiR3
R3Si
O
X
Brook Rearrangement
R Nu
R'O
R Nu
R'HO
+ Nu
R SiR'3
O
R Nu
SiR'3O
R Nu
OSiR'3
reactions
O
R'R
+ Nu
Brook, A.G. J. Am. Chem. Soc. 1957, 79, 4373.
Properties of Organosilicon Compounds
3p
1s
2p2s
3s 3d
14Si
3p
1s
2p2s
3s 3d
C-H
SiH
C-C 
Si-C
C-O
Si-O
C-F
Si-F
100
81
80
76
81
127
108
193
(x 0.81)
(x 0.95)
(x 1.57)
(x 1.79)
1.09
1.48
1.54
1.89
1.41
1.63
1.39
1.60
(x 1.36)
(x 1.23)
(x 1.16)
(x 1.15)
Bonds Bond Dissociation Energy (kcal/mol) Bond Length (Å)
Bond strength and Bond lengths pp-dp Bonding
XSi
Brook Rearrangement
R Nu
R'O
R Nu
R'HO
+ Nu
R SiR'3
O
R Nu
SiR'3O
R Nu
OSiR'3
reactions
O
R'R
+ Nu
Brook, A.G. J. Am. Chem. Soc. 1957, 79, 4373.
Brook Rearragement-Mediated [3 + 2] Annulation
Me3Si RO
SiMe2Bu
tO
OSiMe2Bu
t
Me3Si OH
R
Takeda, K.; Fujisawa, M.; Makino, T,; Yoshii, E,; Yamaguchi, K. J. Am. Chem. Soc. 1993, 115, 9351-9352.
Takeda, K.; Yamawaki, K.; Hatakeyama, N. J. Org. Chem. 2002, 67, 1786-1794.
SiMe2Bu
t
O
Me3Si
LiO R
+
THF
-80 ° to -30 °C
R
tBuMe2SiO
O
Me3Si
O
tBuMe2SiO
R
Si
Me3
S
SiMe2Bu
t
O
N
O
R
Me
H
H
S
O
SiMe2Bu
t
N
O
H
Pri
Extension of the [3 + 2] Annulation to Asymmetric Versions
* *
OSiMe2Bu
t
R3SiO OH
R* *
*
+
SiMe2Bu
t
O
ButMe2Si
O
LiO R
*
R3Si
O
RO
SiR3O
*
*
Brook Rearrangement-Mediated [3 + 4] and [6 + 2] Annulations
Y
8
O
X
R3SiO
X Y
R3SiO O
Takeda, K.; Haraguchi, H.; Okamoto, Y. Org. Lett. 2003, 5, 3705-3707.
O
R3Si
O Y
Li
X
-80 ° to -10 °C
THF
+
O
R3SiO R
X
Takeda, K.; Takeda, M.; Nakajima, A.; Yoshii, E. J. Am. Chem. Soc. 1995, 117, 6400-6401.
Takeda, K.; Nakajima, A.; Takeda, M.; Okamoto, Y.; Sato, T.; Yoshii, E.; Koizumi, T. J. Am. Chem. Soc. 1998, 120, 4947-4959.
Takeda, K.; Nakajima, A.; Takeda, M.; Yoshii, E. Org. Synth. 1999, 76, 199-211.
X
O
SiR3
Y
O+
X Y
O
O
R3Si
SiR3
X
O OLi
R
+
R3SiO
O
X
R
O
O
R3Si
X
R
Reaction of β-Silyl-α,β-epoxyacylsilane with Ketone Enolates
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Preparation of O-Silyl Cyanohydrins of trans-β-Silyl-α,β-epoxyaldehydes
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Summary of Methylation of Metalated O-Silyl Cyanohydrins
of trans-β-Silyl-α,β-epoxyaldehydes
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Epoxysilanes as an Efficeint Trigger in Tandem Reactions (2)
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